1,919,227 


July 25, 1933. 


Н. A. KNOX ET AL 
POWER PLANT 


$ Sheets-Sheet 1 


Filed Oct. 21, 1931 


<2 
SS 


АХХХ 


> 


À 
R rnb 
МОЯ УЙ 


7802754272) 


ОЗА 


4 777200222 2222277. 


SS H 


fe -0-0-6-0-0-0-0-0) 
(- 0-0-0-0-0-6-0-D 
[.0-0-0-0-0-0-9-0-O 


a 


[ 


S 


УХ 


INVENTORS 
A. Knox 
Г. Бакет 


1,919,227 


Н. А. KNOX ET AL 


July 25, 1933. 


POWER PLANT 


Filed Oct. 21, 1931 


$ Sheets-Sheet 2 


N 
x 2 
2222222 cc ted VA 


2 ах 
ая 
<4 e Е m q 
PSSSSESIEESSSEAESSATS SS TESSSTESSS = x << = 
ES SE ? и. 8 
Е ) ий! Л Т.. |. = “o e 
WIN P (5527 5< 8-5 
| W E BC 
; МЛ EIS 
5555 D S жа : Ь 
| ее АШ 
) \ 5555554 21222 47 2 > Ww 
if MEL S 222 в 
й | TR N 2 
ий V ANNE | E X : 
Й ар” | EN 
h 
12 


А саса ауа ZZ | 
| КЕ ES 


р 
Г ИЙ 

o 

У 


в 
|626 ут 21238 3 SS 


== 
ШЕН 
T 


ASS) 


$ 


AS: 


EK п 
п 
E VA 
CE Е 


N 
N 
+ 


ШЕШ БӨГЕН БӘ 
< 
SS 


/ 


П 
SK 


July 25, 1933. Н.А. KNOX ET AL 1,919,227 


POWER PLANT 


Filed O6t. 21, 1931 3 Sheets-Sheet 3 


SS xS 


2-22-27 
E 
Sw 


INVENTORS 
Harry А.Кпох 
pybert F_Baker 


| WA aed ATTORNEY 


Patented July 25, 1933 uH i 


es | “ ыг ; ЕЭ 
е, шилийн ы pe йат) Ње 
. mahufactured.and::used: "Бу or forthe: Gove 
ernnient: for; governmental: purposes; with: 
out the payment to us of any тоу и е 
оп. HT 
m TH ; abject | ot Abs кз isca: power 
plánt especially -adapted for vehicles: 1 
^ Thé. principal jobject: of: the: ена. is 
to. provide в: ‘payer plant. in.which the: тао- 
ter, cooling «system, “elutch,changê; speed 
transmission mechanism, ‘and. power..com- 
iriunientiohs /are.allarrariged: in та :compact 
ase гїйвр sable cof : beings: реа an 
proximity to the final: drive members. : 

In additiorito the novel grouping. thei ins 
wentipn is characterized: Була: fün«inckud- 
ing: ra fly wheel:and: a: master ielutchselâment;, 
ап -over-purinirig-éluteh::inthe:main::worm 

“drive-to réiider. freéi:wheeling ‘availabld for 
all; spedds; а novel arrangbment of the:coun- 

tetshafts:of the trinsmissiort:mechanisin- to 
provide constant mesh: gears:Witli:a commion 

fina) drive: gear;: and та поме] method! of 

vewpling one: df thé. gears of the transmis- 

5 slônvdirect with the inain/worm Зүс! to 
selectively eliminate free тшш throngh 


STRE HT E 
ав 


a 


o 
с. 


ои and «х: objects: in 
vidw,i the irivention: résidés in the ‘novel ат: 
rangement and conibitistion!'of parts ‘and 
in the details of construction hereinafter de- 
séhbed' аһ: chatitied; it: beligi ‘qnderstpod that 

г Бапов ie the: iprétise embodiment of the iri 
2. ЗӨМЦӨН Weren disclosed ‘nay Bé Sae yit à 
SPP ithe 8 T ied vi 


opp 


. i 
ЮФ) gy 


| in Ё 3i is а Г View: in front, ele 
à or of th 


ation of 
те cooling: system. 
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а мн the: нган. by: 
oti: references: IU | 
Те: power nt consiste: of the ollowing anes 
units: motor; A, radiatóri-B; fani E 
clutch. D; ichafige: speed: transmission: mecha: 292 
rism Е, steering clutches -F and: final! drive 
G. In the illustrated application ofthe їй: 
vention the power. рав 13. ‘positioned т.  . 
therear/.end» ofan:iármored: body 5 софа | 2 
trdek-laying > «vehicle:. The: body: àsisipros fe. 
vaded гай: appropriate points, with: apertiires 
6 for the: passage: bf air. fen bea n 
“The imotorcA is'ofi the: adia буре! amd is 
mpponttd: ‘ina “Vertical: ‘position by means ^'^ -— 
оға plurality of arms T'extending from the q: | 
casing 27 of:the: mechanism E: and, disposed 
around ithe: annular: fadiator. B B (Fig. 18); 
The :oilireservoir:8. ог: the: inotor: 3s placed 
en::the floor “of the: бду in: front: ofthe. 
motór:and is.traversed' by a: séries “ОЕ лев $ 
9:through which air may pass: - E 
"The-radiator: В. (Fig: 3) «s: » difétlys in п 
rear of the motor; dnd: compr 1808 411: ална ` 
lar -cásirig:10-practically as'Targe as the radi o 
ар пог and | embracing : the | ‘projecting «i 
trankshaft: 1i: The: casing ihéthdes-a ‘Bot: 
tom header 19: having! a return! line: 18: and. 
an: upper: Нбабет 14: associated with! a! тебег- 
voir 15: having: an outlet line:'16:: Tübesd7 : 
éstablish i ‘communication: between: the: head- ё3 
ers. : For the ‘sake of “нгі йаш 


sitiobed. directly. in:irear of the 


| fan... ‚Ву virtue: ОЛ. ‘arrangement ‘the 


transmission ; shaft; p 15 shòrt- enough {о 


| - avoid. the ‘use: of universal: connections: dt 1100: 


ca 


16 


pat 
E 


B шив supported in bearings 28—28 in 
the front and rear walls of the ¢ casing 2T. . 


Referring to Fig. 2 the change speed. trans- 
mission mechanism E includes vertically 
spaced countershafts 29 and 30, the. former 
being above the tr ansmission. shaft 92 and 
the latter below it. The upper primary 


countershaft carries a worm wheel 81 mesh- 


ing with the worm 39 on the transmission: 
shaft. The worm wheel consists of an m- 


ner ring 33 splined on the countershaft and > 


an outer ring comprising concentric bands, 


the inner band 34 being of stéel and the 
outer-bands 35 being of ‘bronze and formed 


with the worm teeth. The-two bands are 


held together by a-plurality of pins 36. 


The coupling between the inner and outer 


. rings is of the overrunning clutch type, and 


is preferably positive consisting of pawls 
87 on the inner ring normally “urged out- 
wardly by springs 38 to engage ratchet teeth 
39 on the inner band. 

On one side. of the worm wheel 31 is a 


- sliding gear 40 for first speed. A reverse 


. 25 


ty 
> 


8 
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mechanism of conventional type is associated 
with the sliding gear but for the sake of 
clarity is not shown in the - drawings. 

On the other side of the worm wheel 31 
a pair of sleeves 41 and 42 are splined on 
the countershaft. The inside sleeve 41 ad- 
jacent the worm wheel is formed with a cen- 
tral annular rib 48 having teeth 44. “The 
outside sleeve 42 has a similar rib 45 at its 
inner end. provided. with teeth.46.. Gear 
wheels 47, 48,:and 49 are mounted оп bear- 


^. ings on the sleeves and are separated by the 


^ ribs, 
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The gear 47 is. for third speed, the 
gear 48 for second speed and the gear 49 for 
fourth speed.. The gear. 49 has teeth 50 on 
its hub and a clutch collar 51 engaged. there- 
with is.slidable into and out of engagement 
with the teeth 46.of the rib 45. 

- A clutch collar 52 on the rib 43 is engage- 
able with teeth-53 on the hub of the gear 48. 


5 The clutch collar 52 is also provided with 
one or more laterally projecting. teeth 54, 


movable into and out of apertures 55 in the 
gear 4T. Аз indicated in: dotted lines in 
Fig. 2 the teeth 54 may engage only. the gear 
4T ог they may be moved further to the. left 
to engage between the pins 36 and thereby 
couple the gear 47 directly to the outer ring 
of the worm wheel 31. This last position of 
adjustment will cut out the overrunning ele- 
ment of the worm wheel and enable the 
braking action of the motor to be employed 
when desired. 

The gear wheels 40, 47, 48, and 49 mésh 
with mating gear wheels 40a, 47a, 48a, and 
49а on the lower or second countershaft 30, 
all except the gear 40 being in constant mesh. 
The drive is taken through the gear wheel 


» 47a to a gear wheel 56 fast on one side of 
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the housing. 57 of a differential gear mech- 
anism. The bevel gears 58—58 of the differ- 
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ential are fast on the divided drive shafts 
59—59. The housing 57 is coupled at each 
side to a sleeve 60 embracing the drive shaft. 


The sleeve carries one element 61 of the . 


steering. clutch F while the other element 62° ; 


of the cluteh i is likewise on a sleeve extending 
outside the body 5 and terminally carrying 
а track-driving sprocket wheel 63. The 


shaft 59 extends beyond the sprocket. wheel. 


and carries a smaller sprocket wheel 64. 
The-rear end of the transmission shaft 
carries a. gear 65 meshing with a gear 66. 
These gears cooperate to provide à pump 
for delivering fluid- through: the: пе, 67 to 
a power а actuator P which is to be associated 
with the steering apparatus.and brake méch- 
anisms in: а well known manner. 
68 from ane actuator : x Ше casing жан 
the fluid. | 

In Fig. 4, the invention: is Пао in 


connection with an.air cooled motor. 69; the 
radiator: В. of Fig. 1 being: omitted: "The. 


arms Та corr esponding to the arms.7 of Fi igs. 
i.and.3 and serving to support the motor 
from. the transmission casing .27a, extend 
across the: fan 70. аё а point between the 
cylinders 71 of the- motor... 


75 


80 


Аг line . 
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90. 


“АлфгтасКеб 9. | 


оп each arm car rles:a curved: Бае late 73 - 


which is adapted to direct air against the 
rear portions of adjoining cylinders.: 


95. 


“A cowl 74 encircling the motor and spaced Ui 
therefrom includes a rear. tapered portion | 


“5 terminating adjacent the leading edge of 
the fan 70. A small Баће plate 76 18 provid- . 
ed: for each cylinder and 3s. attached. жое i 


cowl.so that it will. deflect air against the 
exhaust valve housing ТҮ... 
When ‘the: motor “is in ‘operation; the Зай 


draws air through the front louvres 78 and - 


passes 16: out through the rear louvres: 79. 
Тһе cowl confines the air ‘to: the space im- 
mediately, surrounding the motor: and ‘the 


baffles: 76 and 73. respectively deflect the air | 


to the exhaust valve housing 77: and to: the 
rear walls of the cylinders. x 

We claim: Е Б 

1; A: power plant: including a шло, * fly- 
wheel 
of a clutch and a fan, a radiator. encircling 


the fan, a change speed transmission casing ” 


adjoining the. fan, a transmission ‘shaft in- 
cluding а worm mounted in the: ;casing, an 
element of à clutch on the shaft cooperating 
with the first named clütch element, trans- 


verse countershafts in the casing, one above : 


and one below the shaft, a worm "wheel 1 in- 
cluding an overrunning clutch on the upper 
shaft and meshing with the worm, Change 
speed gears on the countershafts, and a final 


drive unit. directly: below: the. lower, counter: i 
shaft. 


“д A power plant including | a motor) a | fly- 
wheel for the motor including an élement of 


& clutch and a fan, а radiator encircling | the . 
Тап, а change speed’ transmission PUE ad- a 


110 


or the. motor including an element | 


a 


1 


no 


1 


т 


41, 919, „зат ; 


joining the fan, a transmission shaft йош | 
еа in the casing, an element of a clutch on 
the shaft cooperating with the first named 
clutch element, transverse countershafts in — 


the casing, one above and one below the 
shaft, gearin 
clutch connecting the transmission shaft an« 
upper countershaft, chan 
the countershafts, and a 
rectly below the lower ‘countershaft. 

8. A power plant including a motor, а fly- 


wheel for the motor including an element of . 


a clutch and a fan, a radiator encircling the 
fan, a change speed transmission casing ad- 
joining the fan, a transmission shaft. mount- 
ed in the casing, an element of a clutch оп 
the shaft cooperating with the first named 
clutch element, transverse countershafts in 
the casing, one above and one below the 
shaft, gearing ш the. transmission 
shaft and upper countershaft, change speed 


gears on the countershafts, and a final drive. 


‚ unit directly below the lower countershaft. 


4. A power plant including a motor, a 
fly wheel М the motor including an element 
of a clutch and a fan, a radiator encircling 


. the fan, a change. speed transmission. casing 


e 
> 


adjoining the fan, a transmission: shaft 


mounted in the casing, an element of а” 


clutch on the-shaft cooperating with the first 
named clutch’ element, countershafts and 
final drive shafts arranged in a vertical 


“plane transversely of the transmission shaft, 


E NONE 
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“and 


shaft and one of the countershafts. 


5. A power plant including a motor, a fly- 
wheel for the motor including an element of. 
a clutch and a fan, a radiator encircling the 


fan, a change speed transmission. casing. ad- 
joining the fan, a transmission shaft mount- 
ed in the casing, an element of a clutch. on 
the shaft cooperating with the first named 


‘clutch element, :countershafts arranged. in a 


4). 


including “ап overrünning: 


пре speed gears on 
nal drive unit di-: 


gearing connecting the transmission: 


тыйы M transversely of the Hiahia- 
sion shaft, and gearing connecting the trans- · 


mission shaft and one of the countershafts. 


'6. A power plant including a motor, a fly- - 
“wheel for the motor including an element of 
га clutch and а fan, a radiator encircling the 
fan, a change speed transmission casing ad- 


joining the fan, a transmission shaft mount- - 


ed in the casing, and an element: of.a clutch: 


on the shaft cooperating with the first named 
clutch element. 
1. A power plant ineluding. a change 


‘speed transmission and casing therefor, а 
motor, a plurality of arms extending from. : 
the “casing and supporting. the motor, а 8 
power transmission including a clutch con-. 


75 


necting the motor and change speed trans- л 


mission and а fan associated with said 
power tr ansmission and disposed within the 
arms. 


transmission and casing therefor, a motor, a 


: plurality of arms extending fr om the casing 


and supporting the motor, and a. power 
transmission including.a clutch connecting 
the motor and change speed transmission: 


8. А power] plant including a apre speed. 


85 


9. A power plant including a multi-cylin-. ; 


der motor, a fan adjoining the motor for. 


drawing air over the motor, а cowl. encir- 
cling the motor and having a tapered portion 
extending фо. the leading edge of tbe fan, 
baffle plates in rear of and. between the cyl- 
inders of the motor, and a baffle plate at fhe: 


outer end. of each cylinder. 


‚10. A power plant including a multi-cylin- 


100. 


der motor, a fan adjoining “the motor for. 


drawing ‘air over the’ motor, a cowl encir- 


cling the motor and having a tapered рог- 


tion extending to the leading edge of the 
fan, and baflle plates in rear of and between 
the ‘cylinders of the motor. ' 
T HARRY А. KNOX. 
BERT F. BAKER. 
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